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Respiratory Health Disparities Among Chicago Children Rhea M. Patel, MPH 1 , and Andrea A. Pappalardo, MD FAAAAI 2 ; 1 Midwestern University, Downers Grove, IL, 2 University of Illinois Hospital & Health Sciences System (UIC), Chicago, IL. RATIONALE: Children living in Chicago are disproportionately affected by respiratory health disease, especially asthma. Underlying social and environmental factors are to blame including barriers to access, knowledge, living conditions, and genetic predisposition. METHODS: The reported prevalence of asthma by the Centers of Disease Control was compared to physician distribution, race, and rental housing in Chicago's 77 neighborhoods. Section 8 eligible housing within were derived from publically available Chicago Housing Authority (CTA) rental property statistics. The American Medical Association's ''Doctor Finder'' tool was used to map AMA and non-AMA internal medicine and family medicine doctors in Chicago. Physician distribution and race were also correlated with asthma hospitalizations. This was accomplished initially as a policy review with geomapping and secondary data analysis forthcoming. RESULTS: CTA records of rental properties demonstrate 37.4% of home interiors concentrated on the South and West sides have increased presence of rodents, cockroaches, and housing deterioration as measured by prevalence during home inspections. This distribution overlaps significantly with asthma prevalence, ED visits, hospitalizations, and reduced primary care physicians per square footage. Using statistical mapping, the population in this distribution is 80% African American. CONCLUSIONS: These results solidify the correlation between the increased prevalence of pediatric asthma and poor housing conditions in Chicago's predominantly African American neighborhoods. Lack of physical access to physicians was apparent. Future interventions focusing on home environmental trigger mitigation, policy to improve CTA housing conditions, and care coordination to improve access to care will be essential in improving the asthma landscape in Chicago. Airway mucus overproduction is a common characteristic in chronic airway diseases such as chronic rhinosinusitis (CRS) and chronic obstructive pulmonary disease (COPD). Mucin 1 (MUC1), a membrane-associated mucin, interacts with epidermal growth factor receptor (EGFR) to stimulate epithelial mesenchymal transition (EMT). In chronic airway disease, EGFR activation results in overproduction of Mucin 5AC (MUC5AC) and goblet cell metaplasia (GCM). We investigated the role of MUC1 in mucus overproduction in chronic airway disease. METHODS: MUC1, MUC5AC and EGFR RNA, protein, and localization were examined in human sinonasal tissues with CRS. MUC1 expression was suppressed by shRNA-Lentivirus in the human NCI-H292 cell line and changes in EGFR-induced MUC5AC determined. A transgenic Muc1 knockout rat (MUC in humans and Muc in animals) was developed to determine the role of Muc1 in cigarette smoke (CS)-induced mucus overproduction. RESULTS: In CRS sinonasal tissues, MUC1 and MUC5AC expression was significantly increased with a shift of MUC1 localization from the apical surface of the epithelia to intermediate cells with subsequent colocalization with EGFR. In shRNA-MUC1 H292 cells, CS-extract or EGFinduced MUC5AC was significantly diminished. In rats exposed to CS, wild-type rats displayed Muc1 translocation, EGFR phosphorylation, GCM and Muc5ac overproduction. In Muc1 knockout rats, there was a striking difference with Muc1 deficiency abrogating GCM and Muc5ac overproduction. CONCLUSIONS: Altered MUC1 expression contributes to the development of mucus overproduction. Therapies designed to suppress MUC1 might be beneficial to target chronic airway disorders associated with mucus hypersecretion.
